concentrations,6 seem to return to normal after effective dietary therapy. An abnormal status of the endocrine system of the gut has been indicated to play a role in the pathophysiology of this disease, although no estimation of total numbers of gut endocrine cells has been made in well defined groups of coeliac patients.
Some proteins appear to be contained in all endocrine cell types, regardless of their product(s) and the immunochemical detection of these proteins represents an important tool for the visualisation and morphological analysis of entire endocrine components in physiological as well as pathological conditions. Chromogranin is a large, soluble protein 838 group.bmj.com on April 6, 2017 -Published by http://gut.bmj.com/ Downloaded from Gut endocrine cell population in coeliac disease originally purified from bovine adrenal medulla9
where it appears to be stored and released together with catecholamines."" 11 More recent studies have revealed that chromogranin is also present in polypeptide-producing human tumours as well as in normal endocrine tissues including the endocrine cells of the gut.'2 '5 Chromogranin is thus a useful marker for the latter.
In this study, we have visualised all endocrine cell types present in jejunal biopsies from paediatric coeliac patients, using a monoclonal antibody to chromogranin. In 
IMMUNOCYTOCHEMISTRY
Immunostained cells were observed mainly in the midportion of the crypts, and these were far more numerous in groups (a) and (c) (Fig. 2) . Scattered immunoreactive cells were also present in the villi (Fig. 3) (Table) .
Comparison between the morphological features of the disease, villous atrophy and lymphocytic infiltration, and endocrine cell density revealed no obvious relationship. Group (b) showcd no significant diffcrences from group (d).
Discussion
Coeliac disease has been reported previously to be associated with changes in the various individual types of gut endocrine cells. [1] [2] [3] [4] In the present study, entire gut endocrine cell populations were examined in tissue sections using antibodies to a general marker for these cells, chromogranin.9 15 Furthermore, in order to obtain more information on the relationship between the course of the disease and the changes in endocrine cells, three separate groups of coeliac children were selected for study and compared with age-matched normal controls.
We applied different methods of quantification previously used in other studies of endocrine cells in coeliac disease.' 2 (Table) .
Coeliac children who had been treated successfully with a gluten-free diet, however, showed a gut endocrine cell population similar to that seen in the control group. This restoration of a normal density of endocrine cells in coeliac patients responding to a gluten-free diet indicates that the endocrine elements, as well as the enterocytes,' modify their turnover in active illness, while they return to normal mitotitic activity after an effective dietary regime.
Reintroduction of gluten into the diet of coeliac children produced not only the clinical (malabsorption, steatorrhoea) and morphological (villous atrophy, inflammation) features of the disease but also resulted in a significant (Table) rise in the endocrine cell populations.
Comparison of the degrees of villous atrophy and inflammation with endocrine cell numbers revealed no relationship, suggesting that the endocrine cell changes in untreated coeliac disease may be unrelated to the non-specific proliferative response of enterocytes to chronic inflammation.20
The diagnosis of coeliac disease is reached on the basis of several clinical findings and laboratory data but the stereological and histological appearance of the intestinal mucosa2' 22 is still the most reliable parameter for establishing this diagnosis. Our results give morphological evidence that the whole endocrine cell population is affected by coeliac disease and that the metabolic and endocrine disturbances reported in coeliac patients are due not only to functional but also to anatomical changes. A similar study of endocrine cell numbers may have applications in other diseases where atrophy of jejunal mucosa and malabsorption occur such as intolerance to cow's milk, giardiasis, and iron deficiency.23
In conclusion, it seems that a complex modification of endocrine cell turnover takes place in active coeliac disease. These changes, which disappear after effective therapy, may give rise to the reported functional disturbances in gut hormone release.f
Further studies on gut hormone responses in glutenfree coeliacs, adult coeliacs and in those cases which are resistant to therapy, with quantitative analysis using extraction procedures on epithelial cell preparations from jejunal biopsies, will probably elucidate the complex modifications of the enteric neuroendocrine system which take place in this disease.
